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CAMBRIAN SYSTEM

The rocks of the Cambrian System are marine in origin and were deposited in
a sea that covered all of Illinols, The lower half {s largely sandstone, and the upper
half is dolomite, sandy dolomite, sandstone, and siltstone, The sandstones are near-
shore deposlts composed of sand transported to the sea by rivers flowing from northern
highlands, They generally grade southward into deeper water sediments, largely dolo-
imite. The transition zone is north of the Chicago area in some formations, south of
it in others. As a result, the Cambrian formatlons are dominantly sandstone in Wis-
consin and dominantly dolomite in southern Illineis, and both rock types are present
in the Chicago area (fig. S).

Cambrlan rocks are deeply burled in the Chicago area, but they occur directly
below the glacial drift only 10 mlles west of the area and the uppermos! beds are ex-
sosed near Oregon, 40 miles west. They include 3, 000 to 4, 000 feet of deposits,
nearly twice the thickness of all the younger strata in the area, The lower sandstone
strata (Mt. Simon and lower Eau Claire) are part of the Potsdam Megagroup (Swann and
Willman, 1961), They are separated by a zone of varied lithology (Eau Clalre to Fran-
zonla) from the upper dolomite formations (Potosi and Eminence), which are similar
to overlying lower Ordovician beds and are included with them in the Knox Megagroup,
The Tambrian rocks in the Chicago area are all late Cambrian in age and are assigned
tc the Croixan Series., Detailed descriptions of the formations and their subdivision
irto members were given by Buschbach {1964),

Mt, Simon Sardstone ~ The Mt, Simon Sandstone consists of fine- to coarse-
grained, poorly sorted sandstone interbedded with sandstone containing small quartz
peblles that serve to divide the formation into members (Templeton, 1950). Red and
green micaceous shales are a minor constituent, The elevation of the top of the sand-
s:ore in part of the area was shown by Suter et al. (1959, fig, 19). Tne Mt, Simon
Sandstone is as much as 2, 900 feet thick in the southern part of the area, but it thins
to 1,200 feet at the Wisconsin-Illinois state line (Buschbach, 1964, fig. 10}. The
sandstone Is an important source of water {Suter et al., 1959), and in the Herscher
Dome, immeadiately south of the area, it and higher sandstones are used for the storage
of natural gas (Buschbach and Bond, 1967).

Fau Claire Formation- The Eau Claire Formation is largely sandstone in the
northern part of the area, but siltstone, shale, and dolomite increase in abundance
southward. The formation is subdlvided into a8 sandstone member at th2 base, a glau-
conitic dolomite member in the middle, and a siltstone and shale member at the top.
1t 1s 370 to 450 feet thick in the central and northern parts of the area, but it thickens
to 570 fest in the southern part (Buschbach, 1964, fig. 11). The elevation of the top
1s biatween 750 and 1, S00 feet below sea level {(Suter et al., 1959, fig, 19), A
"sooty"™ zone at the base consists of sandstone with a black coating of fine-gratned
pytite on the sand grains,

Galesville Sandstone - The Galesville Sandstone is whlite, flne-gralned, well
sored sandstone 10 to 100 feet thick {Buschbach, 1964, Emrich, 1966), It consists
Jargely of well rounded quartz gralns, Because of its high permeability 1t {s an im-
portant aquifer {Suter et al,, 1959),

Ironton Sandstone - The Ironton Sandstone varlas more than tha Galzaville. It
is medium gralned, not as well sorted, and 1s In part dolomitic, It is BO to 130 feet

thick. The eleyation of the top wald shown by Buschbach (1964, pl. 10},

Franconia Formation - The Franconia Formation conslsts of gray to pink, argll-

laceous, slilty, glauconitic sandstone and dolomite, It contains some interbedded red

anc green shale, It is 50 to 200 feet thick (Buschbach, 1964, pl. 3).

Potos! Dolomite - The Potosi Dolomite, called Trempealeau in many earller
reports, conslsts of fine-grained, gray to brown dolomlite that {s relatively pure, ex-

cept for small crystals of quartz that coat the surface of cavitles, It thickens from 90
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fet Ir the rorthern part to 220 feet in the southern (Buschbach, 1964, pl, 4). Local
ar>as of thinning result from pre-St, Peter erosion,

Eminence Formation - The Emlnence Formation conslsts of light colored sandy
dclomite, A thin bed of sandstofe at the base generally separates it from the non-
s2ndy Potos! Dolomite, The dolomite contalns oolitic chert and thin beds of sand-
stone, It is generally absent {n the northern part of the reglon because of pre-St,
Petler eroston., In the area where It is overlain by the Oneota Dolomlite, 1: thickens

scuthward from 50 to 150 feet, .

ORDOVICIAN SYSTEM

The O:dovician rocks, like the Cambrian, are all marine sediments and were
deposited in a shallow sea that covered much of the interior part of the continent,
They are subdivided into three serles, all of which occur in the Chicago area (fig. 5},
The lower, the Canadian Series, is largely dolomite but contains some sandstone;
tte mildle, the Champlainian Series, {s largely dolomite and limestone and has a
ptomi-ert sandstone at the base; and the upper, the Cincinnatian Series, is largely
shele and contains some limestone. The Canadian and lower Champlainian rocks do
not crop out in the area, but they have been penetrated in many wells and are exposed
atong the Fox River only 3 miles west of the Chicago area in the Sandwich (15-minute)
Quadrangle (Willman and Payne, 1943). The younger Ordoviclan rocks are exposed in
tho sauthwestern part of the area, particularly along the lower parts of the Kankakee,
Ces Plaines, and Du Pace Rivers, The Ordovician strata range from 700 to 1, 100 feet
thick. They have been described in detail by Buschbach (1964),

Canadian Series

The lower Ordovician Canadian Series is largely dolomite but has sandstones
at the base and near the top. The four formations in the series are combined as the
Preirie du Chien Group. They are also part of the Knox Megagroup, which includes
s.irilar dolomite at the top of the Cambrian, In the northern third of the Chicago
area, the Canadian Series was entirely eroded before the St. Peter Sandstone was de-
posited, but south of there the serles thickens southward, reaching 300 feet near the
souatharn boundary of the area.

Gunter Sandstone ~ The Gunter Sandstone consists of lenses of medium-grained
egandstone present in places at the base of the Ordovician System. It contalns a little
cloloinite and green shale and generally is less than 15 feet thick,

Onreota Dolomite ~ The Oneota Dolomite is largely coarse-gralned dolomite 190
to 250 feet thick. The lower half 1s cherty, whereas the upper half is relatively pure.
Oollt.c chart nedules are common,

New Richmond Sandstone - The New Richmond Sandstore s fin2- to coarse-
gralr:d quariz sandstone, It is dolowitic in places and locally contalns oolitic and
sandy chert at the top. It is not as well sorted as the St. Peter Sandstone and is more
cross badded, It has a maximum thickness of about 35 feet in the Chiczgo area,

Shakoree Dolomite - The Shakopee Dolomit: consists of thin- to madium-
bedded, finz—gralned dolomite, Some bads are arglllaceous and others are sandy, It
contiins thin beds of sandstone and graen shale and lenticular masses of laminatad
doloulte that are algal reefs. The formation is as much as 70 fceot thick, Its top is
mark2d by the prominent sub-St. Peter unconfcrmity,

Champlainian Series

N The Champlalnian Serles consists of three groups of rocks {Templeton and
Willman, 1963), The Ancell Group at the base {3 dominantly sandston2 that uncon-
fcrmably overlaps older Ordoviclan and Cambrian formations, The Platteville Group
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abcve consists of slightly shaly and relatively pure limestone and dolomite formations.
The Platteville is separated by minor unconfcrmities from the groups above and below,
The Galena Group at the top also is dominantly dolomite and limestone, and it contains
distlinctive red shale partings at the base, Because both are dominantly limestone
arc¢ dolomite, the two groups are combined in the Ottawa Megagroup,

The oldest rocks well exposed in the Chicago area are in the Galena Group {n
a q.arry at Central, north of Morrts, However, a few shallow exposures farther west
nea: Lisbon may be In the older Platteville Group. In a small area near Lisbon the
Ancell Group (St, Peter Sandstone) lles directly beneath the glaclal drift, and it is
the oldest urit on the geologic map of the bedrock surface {fig., 9). The Champlain-
fan Ser.2s ranges from 400 to 1,000 feet thick, but it commonly Is 500 to 600 feet

thick,

Ancell Group

St, Peter Sandstone - The St, Peter Sandstone is white, fine- and medium-
grained, well sorted sandstone composed almost entirely of well rounded and frosted
gra.ns of quartz. At Its base, a distinctive rubble of angular chert embedded in clay
is the residue left from solution of the underlying formations. It {s widely present,
uneven In thickness, and locally as much as 100 feet thick where the formation is
thic k. Red and green shale also occurs at the base. The formation is comrmonly 100
to 200 fzet thick, but where it fills valleys and sinkholes it is as much as 600 feet
thick (Buschkach, 1964, pl, 6),

Glenwood Formation - The Glenwood Formation consists of sandstone, impure
dolomita, and shale and is as much as 80 feet thick, In many localities it consists
of cnly a few feet of sandstone, generally coarser grained and more poorly sorted than
the St, Peter Sands:one below. The elevation of the top is shown in figure 12,

Platteville Group

Pecatonica Dolomite - The Pecatonica Dolomite consists of brown, relatively
pure dolomite, It generally {s sandy at the base and is separated by a minor uncon-
formizy from the Glenwood below. Locally It grades to pure, very fine-grained lime-
stone, It is 20 to 50 feet thick.

Mifflin Formation - The Mifflin Formation consists of light gray, very fine-
grained, thin-bedded limestone or dolomite that contains green or brown shale part-
ings. It is 20 to 50 feet thick,

Grand Detour Formation - The Grand Detour Formation s also fine-grained
limestone and dolomite, but it is light brownlsh gray, has dark gray mottling, is med-
fum-bedded, and has thin red shale partings at the top. It is 20 to 40 feet thick.

Nachusa Formation - The Nachusa Formation consists of relatively pure, med-
fum-gralned, brown dolomite or limestone, It is simlilar to the limestone and dolomite
in the overlying Galena Group and not readlly separable from it where the tasal Ga-
lena Gu:itenberg Formation with its distinctive red shale partings is absent. The
Nachusa Formation has a maxdmum thickness of 50 feet, but it is absent in places,

A m!-or unconformity at the top results in irregular thicknesses and accounts for the
absc: se of the Quimbys Mill Formation, which overlles the Nachusa a short distance
west of the Chicago area,

Galnna Group =

Guttenterg Formation - The Guttenberg Formation conslists of brown dolomite,
or limes:ore in places, distinguished by the presence of red speckling or thin, red-
dist brown shale partings, It locally contalns a trace of fine quartz sand. It s as
much as 15 feet thick but is absent in places, i )
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Dunleith and Wise Lake Formations -~ The Dunlelth and Wise Lake Formations

together consist of 170 to 210 feet of brown, pure, fine~ to medlum-gralned dolomite,
except In the southwestern part of the area where they are largely fine-grained lime-
stone mottled with dolomite, West of the Chicago area, the Dunleith Formation is
thin- to medium-bedded, lght brownlish gray, sllghtly argillaceous, cherty dolomite,
whereas the Wise Lake is massive, vugqy, brown, pure dolomlite. As the Dunleith
becomes more pure and noncherty eastward, the two formations become similar, and
thoy are not easily distinguished in the Chicago area,

The Wise Lake and Dunleith Formations crop out only in the southwustern part
of the Chlcago area (pl. 1), on the upthrown (south) side of the Sandwich Fault
(fig. 12), Abovut BD feet of limestone is exposed in the quarry at Central in the Lis-
bon Quadrangle, 7 miles north of Morris (fig. 10B). This quarry appears to be largely
in the Wise Lake Formation but the lower part may Include part of the Dunlelth Forma-
tion. The limestone in the quarry ls mottled with dolomite whlich Is recogaized by
its coarser grain size and darker color., Fossils are common In some beds (figs, 7
and B). The Wise Lake Dolomite exposed along the Fox River at Millhurst, 2 miles
west of the ares, contains the distinctive sponge Receptaculites (fig, 7), the large
gastroped Horotorna (filg. 7), and other fosslls,

Cincinnatian Series

The uprer Ordovicilan Cincinnatian Serles consists dominantly of gray and
grecn shale, but it Includes brown, red, and black shale, It has a persistent lime-
sto1e farmatlon in the middle and hematite oolites at the top. The shales are con-
solidated deposits of clay and silt carried into the interior sea when rivers from
highlanis along the eastern margin of the continent buflt large deltas in the Appa-
lacnian regicn, A minor unconformity occurs at the base of the series, and the sub-
Stlurian unconfornmity, which has valleys as much as 100 feet deep, occurs at the
top. Because the sub-Silurian unconformity was produced by nearly vertical uplift,
the strata abowve and below the unconformity are essentially parallel. All zhe Cincin-
natian rocks in the Chicago area belong to the Maquoketa Group, They arz exposed
only in the southwestern part of the Chicago area {pl. 1), but they directly under-
lie the ylaclal drift at many places in the western part of the area (fig, 9),

Maquoketa Group

 trilobite Tsotelus (fig, 7) 1s common in the shale between the upper depauperate bed

cales Shale - The Scales Shale ls largely gray shale, but the lower part is
locally dark brown to nearly black in the southern part of the area, Much of the shale
is Zoloaltlc. Thin beds with small black phosphatic nodules and small pyritic fos-
slls, called "depauperata beds, " occur near the base and locally near the top., The

and the overlying Fort Atklnson Limestone, The lower depauperate bed is not ex~
poizd In the area but is commonly encountered tn drill holes, The upper bed and the
Tsc t2lvs-bearing shale were forinarly exposed in the H, I Green Company clay pit

at Goose Lake, 4 miles north of Coal Ctty (Coal City Quad,). The Scales Shale is

90 to 120 fe=t thick, There are few outcrops, and these exposa only a few feet of the
shale, .

£l #*x{nqon Limastona - The Fort Atk! jon Limestone varles In composltion,
It concs!sts of gray, fossilferous, shaly imestone In outcrops along the Kankakee Riv-
er nsar Wilmington (Wilmtngton Quad,); tan and plnk, crinoidal, coarsely crystalline
Umestone {fig, 100) ovarlylng flna-gralned dolomite near the Dresden Island lock and
dan (Minooka Quad.) and rorth of Mtllsdale (Channahon Quad.); and mostly fine-
gralned dolomite Interbedded with shale elsewhere, It i3 exposed only along the
Kankakee River and the Jower parts of the Des Plalnes and Du Page Rivers, The for-.
mition is 20 to 30 feat thick in the outcrop area, but in drill holes elsewhere it
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ranges from 5 to 50 feet thick., The limestone contalns a varlety of fossils, with the
brachiopod Rafinesquiwa (fig, 8) particularly abundant,

Brainard Shale - The Brainard Shale consists of greenish gray shale that is
ger=rally dolomitic and in places grades mto_.su%_yglllaceous dolomlte, It has a
maximum thickness of 100 feet, but in somé localltlies {t is entirely truncated by the
sut -Stlurian unconformity, The Brainard Is exposed on the east side of the,Des Plaines
Valley along the Atchison, Topeka, and Santa Fe Railroad 2 miles north of Millsdale
and along the Du Page River and Rock Run 2 miles north of Channahon (Channahon
Qu=ad.).

Neda Formatijon - The Neda Formation consists of beds of hematite oolites in-
teredded with red and gray shale, It is present only where the Brainard Shale is
thick, and in many parts of the area it was eroded away along the sub-Silurian un-
conformity (Workman, 1950). The formation has a maximum thickness of 15 feet, It
is exposed along the Kankakee River in the Kankakee River State Park campground
abcut 2 miles south of the Chicago area.

SILURIAN EM

The Silurian System, like the Ordovician, consists of deposits in the shallow
intericr sea, The strata are almost entirely dolomite that varies from extremely argil-
lac<ous, silty, and cherty to exceptionally pure. The lower part of the system con-
sists of diztinctive urits that have lateral continuity throughout the region. The up-
pcr part 1s cheracterizes by reefs of pure dolomite surrounded by well bedded, slight-
ly argillaceous to very impure and generally cherty dolomite,

The entire Silurian System in the Chicago area was called Niacaran dolomite
in early repcrts, but it now is differentiated into two series — the Alexandrian Series
below and the Niagaran Series above (fig. 5). They are separated by a minor inter-
ruption i{n sedimentation, The upper Silurian Cayugan Series is not present in the
ares, The Silurian rocks are part of the Hunton Megagroup that farther south in-
cludes Devonian limestone and dolomite, Silurian strata crop out at many places in
the southern half of the Chicago area (pl. 1). They were described by Fisher (1925);
Savage (1926); Bretz (19383); Willman (1943, 1962); Lowenstam (1948, 1949); and others.

The Silurian System has a maximum thickness of nearly 500 feet in the south-
eas:ern part of the reglon (Suter et al,, 1959, fig. 27). The top is ercded, but it is
not far below the overlapplng Devonlan sediments that occur a short distance east {n
Indiana, Because of the eastward dip of the formations, the present bedrock surface
successlvely truncates the Silurian formations from Lake Michigan westward to the
margln of 4he Stlurian rocks in the western part of the area, Much of this truncation
was probatly accomplished during the formation of the sub-Middle Devonian uncon-
formity, because the Silurlan strata are only 230 feet or less thick in the Des Plalnes
Disturbance (fig, 13) where they are overlain by shale of Upper Devonlan-Mississip-
plar age, ’

The Silurian rccks are generally fosslliferous, those In the reefs abundantly so
(figs. 7 and 8). However, the fossils are preserved only as casts anc molds. The
original calcite and aragonite shells have been largely destroyed during recrystalliza-
tion to dolomite. '

Alexardrian Serles

The Alexandrian strata filled the deep channels eroded in the underlying Ma-
quoketa Group and overtopped the divides between the channels. Alaxandrian strata
vary from only 20 feet thick along the Kankakee River to as much as 150 feet In the
decper channels in the sub-Silurian surface.,

R
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Eg&g'_.g:_cg_[_)_ql'brr.lte - The Edgewood Dolomite changes progressively from high-
1y argillaceous, dark gray dolomite In the lower part of the channels in the sub~
Silurian surface to only slightly argillaceous, light brownish gray dolomlite {n the upper
25 feet. The upper zone is characterized by white chert {n beds, lenses, and nodules,
The formation has a maximum thickness of 100 feet, Where {t thins over the divides
between the channels, only the upper zone is present, and along the Kankakee River
the formation Is absent locally. The basal part of the thick Edgewood is well exposed
along the Atchlson, Topeka, and Santa Fe Railroad at the curve 5 miles southwest of
Joliet (fig. 10D), and the eastward dip of the beds brings the upper cherty beds to the
level cf the railroad about @ mile northeast of the curve (Channahcn Quad,).

Kankakee Dolomite -~ The Kankakee Dolomite consists of fine- to medium-
grained, gray to pinkish gray dolomite {n wavy beds 1 to 3 inches thick that are sepa-
rated bty thin partings of green shale (fig. 11C}. Chert nodules arz locally present bu:
are riot aburdant, The formation is 40 to 50 feet thick in much of :he area, but between
Joliet and the Kankakee River southeast of Wilmington it thins to 20 feet,

The Kankakee Dolomite is well exposed in its type locality along the Kankakee
River, just south of the ares (Herscher 15-minute Quad.); in the Des Plaines Valley
bluffz and querries on the southwest side of Joliet {Channahon, Elwood and Joliet
Quads.): in deepo guarries at Eimhurst (Elmhurst Quad.), Hillside (Hinsdale Quad.),
and the Stearns cuany at 26th Street and Archer Avenue in Chicasc (Englewood Quad.):
and sleng the Fox Valley southwest of South Elgin (Geneva QuaZz.) and east of Oswego
(Aurore Scuth Quad,).

The lower few feet of the Kankakee is more massive and ccntains abundant
corals, scattered quartz sand grains, and small, bright green grains of glauconite,

The fossil brachiopod Platymerella manriersis (fig. 8) is abundant in white chert
nodules at or near the base in nearly all exposures.

The upperriost bed of the Kankakee Dolomite is a distinctive white, pure, mas-
sive dolomite about 2 feet thick that is an important key bed in the Silurian section.

It contalns the large brachiopod Pentamerus oblongus (fig. 8), commonly in closely
packed clusters, A similar shell called Miecrocardinalia pyriformis (fig, 8) is reglonal-
ly persistent In this bed and is a guide fossil to the top of the Alexandrian Series, The
top of the bed has a distinctive surface that is smooth and flat in comparison with other
bedding planes, However, the smooth surface has sharp pits one-fourth to one-half
inch wide and equally deep, most of them filled with green clay. The plts are more

or less regularly distributed, roughly 10 to 15 to a square foot. Tals bed Is recog-
nized throughout the area, and because it varies only a few inches In thickness, the
smooth surface on top can hardly be an erosional surface, It appears more likely to
be a solution surface, also called a corrosion surface, formed by a change in the sea
water that favored solution rather than depositlon. The plts may have been made by
stems or roots of plants attached to the sea floor,

Fig. 10 - Exposures of Ordovician, Sllurian, and Pennsylvanian formations
A~ Carbondzle Formatlon (Peansylvanian) overlain by glacial till of the Wedron Tcrma(lan fthe smocth surface a!

top) along Waupecan Craek, 2} milas southwest of Mcrris {Mceris Quad,), The cross-bedded Vermilionville
8andaione Member at the top of the Carbondale overlies 12 feet of Canton Shale {smooth surfncel, A ledge of
black slaty shale lies at the base of the Canton Shale and belcw 1t {s a proninant ladye of the Covel Conglom-
erate with assoclated Umestcrne lenses,

B-Limestom of the Galana Group fOrdaviclan) In quarry at Central, 7 miles north of Morrls {Lisbon Quad.).
The quarry face is abcut S0 feet high.

C- Fort Atkinson Limestone (Crdoviclan) along the Elgin, Jollet, and Eastern Rallroad at Divine, 1 mile south-
west of Dresden Island Lock and Dam {Minooks Quad.}. The limestone Is crinoldal and pink and the beds are
lentlcular,

D~ Bdj2wocd Dobomite {Stlurian) filling channel 4 feet deep tn Maqucketa Grzup shale fOrdcviclan) along the
Atchlison, Topeks, and Santa Fe Railroad south of curve, § miles southwest of Jollet {Chaznahon Quedl),

E- Ruacine Dolomite {Stlurian) showing massive dolomite of reaf cove #xposed In Materisl Sarvice Coxooxtion
Btsa:ms Guiiry, 26th Sueet and Archer Avenue, Chicago (Englewccd Quad,).

F-Rz:ine Dolomite {Stlurlan) showing well bedded, dipplng, reefl-flank bals 1. Materia! Barvice Corponaticn
quasy 5t Thuraton {Celumet Clty Quad,)., .
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Niagaran Serles

Ioliet Dolomite - The Joliet Dolomite is 40 to 60 feet thick and has three dis-
tinctive units., The basal unit, 5 to 20 feet thick, is shaly and is characterized by
interbedded red coarse-grained dolomite and greenish gray, fine-grained, argilla~
cecus dolomite. The beds are separated by red and green shale partings. Near the
midcle of the basal unit @ bed of green shale as much as 3 feet thick is present local-
ly. The middle unit, 20 to 30 feet thick, conslsts of medlum-bedded, light gray,
nearly white, fine-graired, cherty dolomite that {s very s{lty at the base but grades
to only slightly silty at the top, The upper unit, 20 to 25 feet thick, {s nearly white,
locally mottled pink, vuggy, pure dolomite. It is thin bedded but the bedding is
faint. The lower part contains a few beds of white chert (fig. 11D),

The type section of the Joliet Dolomite is in the National Stone Company (Vul-
can Materlals) quarry at Joliet (Joliet Quad.) (fig. 11D). The formation is well ex~
pos=d {n other quarries at Joliet, In the south bluffs of the Des Plalnes Valley west
of Jollet (Elwood Quad,), along the Du Page River at Naperville {Naperville and Nor~
mantown Quads,), along the Fox Valley at Batavia and Aurora (Aurora North Quad,),
and In the same deep quarries as the Kankakee Dolomite.

Waukesha Dolomite ~ The Waukesha Dolomite was called the "Athens marble"
wheorn it was guarried extensively for building stone used in constructing many build-
inzs in Chicago and throuahout the recion. It is a slightly silty, dense to finely
vu;gy, fire-grained dolomite that occurs in smooth-surfaced beds tha! commonly are
2 to 8 inches thick but are locally as much as 3 feet thick., It is light brownish gray
and weathers brown. 1t is exposed at the top of the National Stone Company quarry at
Joliet {fig. 11D), in the Des Plaines River bluffs from Joliet northward to Romeo and
eastward to Sag Bridge (Joliet, Romeoville, and Sag Bridge Quads.), and in the deep
quarries at Elmhurst and Hillside, The formation is 20 to 30 feet thick in the outcrop
arcas, but it is locally missing in the subsurface in the eastern part of the region,

Racine Dolomite - The Racine Dolomite is as much as 300 feet thick along the
eastern edge of the region, but it thins westward because of truncaticn by the present
bedrock surface, The lowest beds are exposed at the top of the Des Plaines Valley
bluffs from Joliet to Sag Bridge. The Jower and middle parts are exposed in the quar-
ries at Hillside (Hinsdale Quad.) and Elmhurst (Elmhurst Quad.,). The quarries at
Hacdgkins, McCook, and LaGrange (Berwyn Quad.) are in the middle part. The upper
part is exposed in the Stearns quarry in Chlcago (Englewood Quad,), in the Thornton
quarry (Calumet City Quad.), and in small exposures at Stony Island (Lake Calumet
Quad.) and Chicago Heights {Calumet City Quad.),

The Raclne Dolomlte s characterized by the presence of large reefs, some of
which grew to helghts of 100 feet or more above the surrounding sea floor, Some reefs
are pearly clrcular, some are oval, and some are In ovarlapping complexzs., The dolo-
mite In the reefs {s exceptionally pure, containing only traces of argillacecus material

Fiy. 11 - Exgrrauras of Stlurfan formations . .
A - Raclre Dolomite (Silurian) showing a reel with dipglng beds in the upper third of the quaity fac= ovarlylng
:lzo)nully bedded inter-reef rock. Fredera) quarry of the Matarlal Sarvice Corporation at la Grangs (Berwyn

ad,). - .
8- Racine Dolomite (Silurlan) showing 8 cravice, or joint, {n the dipplng flank beds of 8 rzal. The crevice con-
talned shale with Missisalpplan-Dewonlan shark's teath, Material Secvics Corporstion quirry st Thomton
(Calumer City Quad.). . .
C- Kanknkpe Dolomite {Stlurtan) showing the typical thin and wavy beds overlying the mas:lve bad that occurs
4t the base of the formation, Small quarry slong Atchison, Topeks, and Santa Fe Rallroad, 1,5 milas southwest
of Brandon Bridge (Channahon Quad.}. :
D - The Waukssha Deolomite (Silurian), the well badded dolomite In the upper Hfth of the 75-lcct quamy face, It
ov=rlies the Joliet Dolomite {Silurtan), the upper half of which {darker colarsd) is the relatvaly purs wasiive
VNl with thin bads of white chert, The lower past (ltghter colored) (3 the wall betdad, alightly silty xid s
Jcliet vait, Nauonil Stone Company quamy on the south side of Jolist Joliet Quad.). . .
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ard rare, isolated sand gralns, With a faw minor excaptions, the raef rock contalns
no chert., The dolomite {s medium gray, mottled with light or dark gray. Because {t
nas a low lron content, it weathers gray. Most beds are consplcuously vuggy. In
» few localitles the vugs are partly filled with asphaltum, a solid petrolsum residue
that on hot days melts and oozes from the vugs on quarry faces.

The reefs are surrounded by arglllaceous and silty dolomlite, and lenses of
green shale ars locally present, In contrast to the dolomite of the reefs, the inter-
reef rock is fine grained, dense, commonly cherty, light brownish gray, and weathers
brown, Small reefs canslisting of lenses of massive, pure dolomlte occur on the slopes
of the major reefs and in the interreef beds,

The larger reefs have a central area, or core, of massive to irregularly bedded
dolomite (flg. 10E), The margtnal areas, broader than the core in some reefs, conslst
of dipplng beds, called flank beds [fig. 10F), The flank beds entirely surround some
reefs and show the successive stages of outward growth of the reef, partly by growth
of reef-bullding organisms on the outer slope of the reef, partly by deposition of de-
bris eroded by waves and washed down the flark. The beds dip as muzh as 30 degrees,
but at thelr outer margin they flatten and grade {nto argtllaceous interreef types of
sediments, In places the arglllaceous beds continue short distances up the flanks,
shcwing intermittent encroachment of the interreef sediments, When the reefs ceased
to grow, they were entirely overlapped by the argillaceous sediments,

The lowest base of a large reef is at the top of the Joliet Formation, Other
reefs star: at higher positions (fig. 11A), Some extend to the top of the Racine For-
ma:ion and probably extended higher before being eroded along the sub-Middle De-
vorian unconformity.

A large reef has been progressively exposed during development of the quarry
of the Material Service (General Dynamics) Corporation at Thorntor. (Harvey and Calu-
met City Quacds,). Tne transition from the reef core through reef flari deposits ard
ma:ginal reefs (fore reefs) to interreef rocks is well exposed, and the lithology, struc-
ture, and paleontology of the reef have been described in numerous reports (Bretz,
1339; Lowenstam, 1950; Lowenstam, Willman and Swann, 1956; Willman, 1962; Ingels,

19¢€:3),
DEVONIAN SYSTEM

Rocks of Devonian age are present in the Chicago area beneath Lake Michligan,
orly a few miles offshore, and the entire area was probably covered by several hun-
dred feet of Devonlan rocks that were deposited in the middle and late Devonlan seas,
Devonlan limestone overlain by black shale occurs {n Indiana only a short distance
ezst of the Illinots-Indiana state line. Black shale, probably the Grassy Creek Shale
of Upper Devonlan age, has been found in pockets on top of the Silurian dolomite at
Elmhurst, Shale in jolnts in the Silurlan Dolomite in the Thornton re2f contajns sharks'
te2th that are Devonian or Mississippian in age (Bretz, 1939) (fig. 11B). The shale
asslgned to the Misslsslpplan Hannlbal Formation In the fault blocks of the Des Plaines
Distubence (fig. 13) may be equivalent to the Ellsworth Formatlon of Michigan and
Northam Ind{ana, {n which casa only tho uppermost part s Mississipplan and the
lovier part 1s late Devontan In age {J. A. Lineback, personal communication),

MISSISSIPPIAN SYSTEM

Rocks of Mississipplan age at one time probably covered the entire Chicago
area, but they are now present only in tha fault blocks of the Des Plalnes Disturbance
and are not exposed (fig, 13). In the fault blocks as much as 500 f=et of shale and
stitstore s assigned to the Hannlbal Shale of early Mississlppian (Kinderhooklan)
age, although, as previously noted, it may includs a large proportinn of late Devon-

//
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divide where it connects with a northeastward-sloping valley, the Hadley Valley is
still entrenched about 100 feet into the bedrock surface, It is nearly 100 feet Jower
tha the badrock divide along the channel of the Des Plalres Valley, which was en-
trer.ched {n the bedrock surface by the Outlet River of Lake Chicago, Hadley Valley
ma:r have been formed by the overflow of a glaclal lake, an ancestral Lake Chicago,
vhlzh forimed tn the Lake Michigan Basin when the lllincian glacier retreatad or the
Wisconsinan glacler first advanced, It was overridden by the Wisconsinan glaclers
anc pardally filled with glacial deposits, Short segments were reexcavated by Spring
Cre2k 'Moxkena Quad.).

GLACIAL STRATIGRAPHY

QUATERNARY SYSTEM

The Quaternary System consists of all the rocks younger than the Tertlary,
includli=g those accuriulating at present. As the system contains only one series,
the Plerstocene, the terms Quatemary and Pleistocene apply to the same rocks (fig.
154,

PLEISTOCENE SERIES

The Pleistocene Series includes all the unconsolidated rock forma‘ions in the
Chica ;o area tha! overlie the Paleozoic bedrock. These deposits are related pre-
dcminantly to the glaciers that repeatedly covered the area, but they also include
de »3s:ts made since the glaciers melted — by rivers and streams, by slop2wash and
slumeins, bty sedimerntation in lakes and ponds, and by the work of mar..

Tre zivar; = glamers eroded the bedroct formations, as is evitant from the
s50raxts s s 5) o the belrock surface, and the lower parts of the :laciers be-
care loaded with rock debris of all sizes from clay and silt to cobbles and beoulders,
Stwaring movaments in the ice produced a grirding action that pulverized many rocks
to small frayments and thoroughly mixad materials from many different rock formations.

When the ice melted it deposited a material called till (fig. 17A) that is an un-
scrted mixiure of rock fragments of all sizes., The kind and size of the rocks in the
till are both related to the kinds of rocks overridden by the glacier. Because the
glaciers toox different courses across different rock formations, they deposited tills
wi.th different compositions. Mineral and grain-size analyses, therefore, are use-
ful ir differentiating some of the tills,

As the glaciers melted, water flowing in channels on, in, and below the ice
rlecked up rock debrls and began the process of sorting it by size, When reductlon
in volume or velocity of the water resulted in quick deposition of the coarser materials
in chanrels In the glacier or along its margins, much of the clay and silt rematned in
suspansfon and was carried away from the {ce. The sand and gravel thus deposited is
poorly sorted and has lrregular and distsrted beddling (fig. 17C). These ice~contact
sand ard gravel deposits occur in contcal hills (kames), in elongate ridges (eskers),
ard in lenses within the till sheets.

San2 and gravel transported away from the Ice by meltwater streans before it
was deposlited is better sorted and ts called outwash, Shest-like deposits of outwash
along the front of the glaclers are called outwash plains, Outwash depasits {n-wal~
leys are called valley trains. When the outwash was carried by the streams into lakes,
the materials were further sorted. Near the shore, sand and gravel were deposlted in
beaches, bars, spits, and deltas, whlle clay, silt, and fine sand were deposited In
tte deeper water,

Water flowlng from glaclers transports large quantities of sllt,'c:lay, and sand,
These fine-gralned materials glve the meltwaters of modern glaclers a cloudy, or
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Pig. 15 - Classification of the Pleistocene rocks of the Chicizo area (after
¥illwain and Frye, 1970).

Where the Sangamon Soll was eroded by the Wisconsinan glaclers, differentiation of
the Tllinolan and Wisconsinan tills is difficult, but it has been accomplished In the
area immedlately west, partly by mineral and grain-size analyses (Frye et 2l., 1959},

Wisconslnan Stags

The glaclal'deposlts in the Chicago 2.22a are 2lmost entirely Wisconsiran in
age, The Wisconsinan Stagye Is subdividzd into flve substajes: (1) the Altonlan, which
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milky, appearance, When deposited In river bottomlands and exposed to drying winds
during low-water stages, such materlals are subfect to eroslon by wind. Wind fs more
seleciive than flowling water In {ts sorting action, 1t leaves the sand behind {n slow-
moving dur2s and carrles silt and clay in clouds onto adjacent bluffs and uplands,
first depositing the coarser stlt and then, at greater distances, progressively thinner
and finer gralned silt and clay, The deposits of wind-blown sllt and clay are called
loess, ’

The stratigraphic nomenclature of the Pleistocene deposits {n the Chicago area
{s shown on flgure 15, The classification to which each unit belongs is identified
by th2 word followling the geographic name. Pleistocene nomenélature {s complicated
by the naming of many indlvidual features and events, such as Lake Chilcago, Cal-
urie* lake stage, Toleston beach, Glenwood spit, Chicago Outlet River, Kanevllle
Esker, Kankakee Flood, and many others, These are not stratigraphic units. The
Slerwood splt, for example, is only one of many spits that were buflt into Lake Chi-
zagce. The deposits forming these spits are part of the Dolton Member of the Equality
Formation in the rock-stratigraphic classification. The names of many features and
events are {dentified in the section on glacial history.

Although the repeated fluctuations of the glaciers produced meny different units,
exposcres of more than two or three in a single outcrop are not common. Exposures =
of the Barlina, Huntley, Gilberts, and Marengo Drifts in sequence alonj the Huntley
road 2 miles west of Algonquin (Crystal Lake Quad.) is exceptional, The strati-
graghic sequence of units in the drift is better determined by studying samples from
drill holes (Horberg, 1953; Kempton, 1963; Hackett and Hughes, 1965; Larsasn and
Lund, 196%; Lund, 1965a, 1965b, 1966a, 1966b; Piskin and Bergstrom, 1967; Landon
and Kempton, 1971),

As the glacial deposits imme2iately underlie the Modern Soil in most of the
Chrrage are3, magcing of 'hese deposits is of major importance in ervironmental
geology., The surficial geclegy map (gl. 1) shows as many map umits as it was prac-
tical to map on that scale, To bring out major changes in composition and the prin-
cip2l geclogic features, several types of units are mapped., Most of the map units
are rock~-stratigraphic and morphostratigraphic units, but some show important re-
lations, such as thin till on sand and gravel. Other map units are surfaces, such
as lake plains and shorelines that have local lacustrine deposits and, also, glacial
sluiceways that have local deposits of sand and gravel. The major units are shown
on the glacial map (fig. 16).

The principal general reports on the Pleistocene stratigraphy of the Chicago
area are by Leverett (1897); Goldthwait (1909); Trowbridge (1912); Culver (1922); Fish-
er (1925, 1928); and Bretz (1939, 1955). Other reports that deal in part with the Chi-
cago area are by Leverett (1899); Ekblaw and Athy {1925); Leighton (2925); Fryxell
(1927); Powers and Ekblaw (1940); Ekblaw (1959); Willman, Glass, and Frye (1963);
Frye, Willman, and Black (1965); Kempton and Hackett (1968); Hackett and McComas
(1959); and Willman and Frye {1970). The history of Lake Chlcago has been discus-
sed In many reports, {ncluding those by Leverett and Taylor {1915); Bretz (1939,

1951, 1955, 1964, 1966); Hough (1958, 1963, 1966); and Wayne and Zumberge (1965),
The following discussion of the stratigraphy and geologlc history of the Plelstocene
is based largely on these and other reports.,

The classificatlons of the Plelstocene deposits used In this report ara thosa

introduced for Illirols by Willman and Frye (1970), A\

Illinolan Stage
Illinolan drift 25 to 50 feet thick probably covered the Chicago area at the
beginning of Wisconslnan glactation, but It was eroded and no Illinolan drift has

been definitely tdentified {n the area, Patches of Illinolan drift may remaln In pro-
tected localities, particularly in the western parts of McHenry and Kane Countles,
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incluies ti1] and outwash burled by youngar drift and Is found mainly in the northwest-
err. part of the area; (2) the Farmdallan, which Includes local deposlits of paat, organic
silts, and lake deposits; (3) the Wocodfordian, which Includes most of the Wisconsinan
t1:], cutwash, and lake deposlts In the area; (4) the Twocreekan, which includes local
lake and swamp deposits burled In the Lake Chlcago sediments; and (5) -he Valderan,
which Inclures lake deposlits in a small part of the Lake Chicago plain and part of the
young2st sand and gravel depos!ts in the Des Plalnes and Illinots Valleys,

The t{me span of the substages {n radiocarbon years before the present (B, P,)
is as follows Willman ard Frye, 1970, fig. 14): :

Valderan Substage - 7,000 to 11,000
Twocreekan Substage - 11,000 to 12,500
Woodfordian Substage - 12,500 to 22,000
Farmdaltan Substage - 22,000 to 28,000
Altonjan Substage - 28,000 to 75,000

Radlacarbon dating cannot be used to determine the age of deposits older than
tse Wisconsinan, and generally not of those older than 50, 000 radiocarton years.
Raidiccarbon years are based on isotopic analyses and, although close, are not pre-
cisely e3guivalent to years based on rotation of the earth around the sun,

Altonion Substage

Winrebage Formation

The drift of the Winnebago Formation is the surface drift just west of the front
cf the Marergo Moraine, ard in one lecality it is ornly @ mile west of the Chicago
arex (pl. 1) (Frye et al., 1969). In the northwestern part of the area, the Winne-
Eajo Formation 1s widely ores2nt Lelow the Marengo and younger drifts, It is ex-
posed in a local area too small to show on plate 1 along Big Rock Creex 33 miles
rosth=aat of Plano on the Kane-Kendall County line (Yorkville Quad,), where two pink-
ish gray, silty, sandy tills are separated by a bed of silt, called the Plano Silt Mem-
ber (temptor and Hacke:t, 1968), The silt has been found in several borings, and
peat from it has been dated at 32,600 to 41, 000 radiocarbon years B, P,

In the lower parts of the bluffs, along the Des Plaines Valley from Summit to
Fome» (3 miles west of Lemont) and along the Sag Channel from Worth to Sag Bridge,
nany exposures of yellow, silty till are associated with lenticular bodies of poorly
sorted gravel and sand and cross~bedded sand and silt. These deposits are informal-
ly called th: Lemont drift (Bretz, 1955; Horberg and Potter, 1955; Willman and Frye,
1370). They may be part of the Winnebago Formation, Thelr age is uncertain and
they have been variously correlated with Illinolan, Altonian, and Woodfordian depos-
its, They appear to have been eroded and weathered before they were covered by Val-
paralso Drift,

Faralnlim Substage

Robein Silt

Peat and organic silt deposits overlying the Winnebago Formation ard underly-
ing the Wedron Formatlon are assigned to the Robeln Silt Formation, They were pre-
viously called Farmdalz Silt, They have been gncountered in borings along the North-
west Toll Road and elsewhere in the nocthwestern part of the area (Kempton, 1963;
Kempton and Hackett, 1968). Dates of 23,000 to 26, 000 radiocarbon yaars B, P. were
obtained from the peat, :

A waterlald slit overlain by pink till of the Tiskilwa Member Is exposad by a
roadcut through the Cryder Lake beach escarpment 1 mile north of Morrls (Morris
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Ground Water

The water supplies of the Chicago area come largely from La'ke Michigan ard
f-om wells that tap ground-water resources, The smaller lakes {n the area are a source
of water for some communities, Artificial lakes provide limi{ted quantities of water for
local use, The rivers and streams supply little water suitable for uses other than cool-
ing in pcwer plants, A limited amount of water is diverted from Lake Michigan to malin-

trtn flow through the Chlcago Sanitary and Ship Canal,
— The ground-water resources are in four major water-ylelding units, called aquj-

fers: (1) sand and gravel beds in the glaclal drift; (2) the Shallow Dclomite Aguifer,-
malnly the Silurlan dolomite; (3) the Cambrian-Ordovician Aquifer, in which the Iron-
ton-Galesville and Glenwood-St, Peter Sandstones are the most procuctive units; and
(4} the Mt, Simon Aquifer, which consists of the Mt. Simon Sandstone and the basal

sandstone of the Eau Claire Formation (Suter et al,, 1859),

The shallow aquifers are connected hydro]oglcal]y and are recharged directly
by seepage from precipitation, They are separated by the relatively tmpervious Ma-
quoketa Group Shale from the Cambrian-Ordovician Aquifer, The Cambrian- Ordoviclan

Aquifer rises westward and it is recharged at the surface or through q]aclal deposits

-wast of the outcrop area of the Maguoketa Group Shale along the western side of the

Chxca o ares (fig, 9). The Cambrian- Ordovlcxa'\'Aquer is separated from the Mt,
Slmon Aquifer by the shaly and silty beds of the Eau _Claue Formation that prevent

flow be>'\_.\:er the aguifers, The Mt, Simon Aqkull‘er“hac a hlgﬁer arte<ian _pressure than
the other aqulfers, but the water quality inthe eastern part of the area Is not acceptable

fcr many uses. It is recharged largely from the outcrop region of Canbrian rocks {n
central southern Wisconsin (fig. 1). S

The Cambrian-Ordoviclan Aquifer has been the most highly developed bedrock
aguifer, Artesian pressure in the aquifer caused the first deep well drilled in Chicago
to flow with a head 80 feet above the surface, but by 1959 the water surface had de-
clined as much as 660 feet in a cone-shaped reglon around the area of heaviest pump-
ing. On the other hand, about 60 percent of the total pumpage in the area is from the
two shallow aquifers, and in them there 1s no widespread decline in water levels.,

The geclogy, hydrology, and resources of ground water in the Chicago area
have been discussed in detall by Suter et al, (1959) and Zelzel et al, (1962),

ENGINEERING GEOLOGY

The dasign of buildings, roads, dams, bridges, and subways — in fact, of all
kinds of structures — 13 dapandent on the progortlas and varlations of the gaoleglical
formatiors on or in which they are bullt, Spacific corditions at each sit: must ba
evaluated for the particular structurs balrg plannad, Tho englreering gacleglist may

e:ploy test drilling, rocck core and soll sample studlas, and in some Instircas gro-
physical logglng and Irboratory tazting, to avalunta thy geolegle condltions that must
b: considered in design and construction,

Major engliraaring preblams in tha Chiccgo araa hava includad tha dasign of
fcundatlons for skyscrapers, moat of which roquirs excavation through S0 foat or mere
of glacial deposits (largely till but {rcluding watsr-baaring sands arsd bouldar accumu-
lutlons) to an uraven badrock surfacs, Larga bulldings in eroas of chepar drift are
placed on pllirg, generally drivon to badrock, Glaclal till provicas adcquata founda-
tions for smaller buildings and most houses,

Construction of the Chicego subiay invelyed many problams corzarmad
with vorfations in the proparties of tha glocisl drift (Pock and Paed, 1954). 8im~
flar preblems are involvad in highway and bridga daalgn arnd in ths constructlon
of dznas (W, C, Bmith, 1968, 1969). Study of tha variations in the glaclal dilft
has been fmportant in constructing fourdations for ths 200 BEV tccularaterat the Na-

/7






